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Amazon Glue / GluOn

Azure ML Workbench / Studio

Google Cloud Datalab / DialogFlow
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Lablup.Al

2

Bring Your

Cloud  Pay-asyou-go Ground (,; Hardware Garden Showcases
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Scalable PaaS

Backend.Al codeonweb.com
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- Jupyter, VS Code, Atom S22 X|= - ZIH|O|HE &8¢t HO{E - HTE Ot 23 X Z

- APl key2t HH5IH & - AARIS MEEMY + Docker2| XHpA|eh DS}
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- ZH|O|42t GPU ?|=2 & - QEALA KM X|F (github.com/lablup/backend.ai)
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Backend.Al Server

DEHTHEZ QI AAZ X238t

(Lablup.Al2| backend.Al 22R2E MH|AE 2ot Y8 HIHED X|Q)

Backend.Al Client SDK
Python

Backend.Al Client SDK
Javascript

Backend.Al Client SDK
PHP

Backend.Al Client SDK
Java

e

Backend.Al
CLI

Backend Al
Jupyter Notebook Integration

Backend.Al
ATOM editor Plugin

Backend.Al
Visual Studio Code Extension

Backend Al
IntelliJ Plugin
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REF8 T2y A0t HEMY X[H
Python, R, Julia, Octave, PHP, Go, C/C++, Java, NodelJS, Lua, Haskell, Rust
SYot 7|Aets 2to|E2{2|e] o2 T SA| K|
TensorFlow, Caffe, PyTorch, Keras
Fl=ot AR X A + OHEA} Flopd ZEUe 3

2 Al
7| & AL -IHLXSOH| Uzt 2tF e S8t X|§ (FEHEY|, #I|gH HRALE)
Jupyter, VS Code, Atom Editor, IntelliJ Peta

$ backend.ai run HE= 9 22} C QI Z|E-AHOAZ X2

HEXIE et HTTP 2|8 3-8 APl A 210 SDK XS

Python, Javascript, PHP beta
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H|S 2| 1/0 2|2 M X|1 24H|0|f Z7 7| (Python asyncio + Docker)
O M 2] Hil2'd GPU 244 X[& (nvidia-docker)
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HHA| AZESQOE 2[eh HHO|H 2[AA H[ot ZH| 2|
o10|IH AH| Y& Hyper-scaling
On-premise £t private cluster
Hybrid cloud (on-premise + public cloud)
Public cloud (AWS + MS Azure + Google Cloud =¢&)
AtE R Fot- 2o w2t E9tE 22HREE AEX 2% routing
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Language & Frameworks

tre

System Languages Frameworks Developed Framework
Python 3.6 aiodocker Backend.Al-manager
aiozmq Backend.Al-agent
alembic
pyZmq
SQLAIchemy

Backend.Al Ground

nvidia-docker

€le) Backend.Al-Jail
ETC. Docker 17.9
Python 3.6 Django 1.11 Customized Django
Backend.Al Cloud Site-independent overloading
Web.
CodeOnWeb.com Javascript ES6 / HTML5  Polymer 2.2 Lablup-webcomponents




Backend.Al Server /£

import tensorflow as tf
import matplotlib

vl = tf.Variable(..., name="v1")
v2 = tf.Variable(..., name="v2")
plot(...)
API
Internet Backend.Al Manager

https://api.backend.ai

Q C++

Backend.Al Agent

Tensor

Backend.Al Agent
Flow

Backend.Al Agent

spanc Spark

e

(@)

Rust

G‘ Python

Java
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Backend.Al Client SDK
for Javascript

Backend.Al Client SDK

for Python
Jupyter
- =
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Query / batch / streaming mode

AMET B M HE =3
ZE(D|C|of 53 HEHY

T AMal Q% routing
=

U= A
HTTPS Agent auto-scaling
WebSocket / Hybrid cloud X| &
REST / GraphQL

Backend.Al Manager zeroMa

https://api.backend.ai

(private protocels)

'@, PostgreSQL

£ Redis {3 etcd
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Xt& rolling upgrade
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Flow
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o000 start.md — live-code-runner-examples

@ EXPLORER ¥ startmd X m m e
4 OPEN EDITORS live-code-runner W=z

¥ start.md

- LIINEHEU‘.DE-RUN-EIM.. * Let's start!

’ * You can install the package via ‘preferences -> install’ and search
Y G R :
live-code-runner

nodejs.js * ALl you need is 'API key' from https://cloud.backend.ai
octave.m

php7.php # How to run?
Python DL Examples ) * You can either run via "context or ‘command palette.’

—
w

@

HH
1 @m >y 3

python3.py
r.r

rust.rs

© shellscript.sh

start.md

start2.md

swift.swift

tensorflow_mnist_de...

tensorflow.py

test.py PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL Backend.Al

theano.py [LOG] Running...

torch.py [LOG] Finished. (33.183 sec.)
Untitled.ipynb
Untitled1.ipynb
Untitled2.ipynb

Mmoo PP P &
|15
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>
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../ijupyter-demo (zsh) 81

*(env)=» jupyter-den

requests Issues Marketplace Explore

b innovate research / education processes.

blup.com contact@lablup.com

Projects 1 Settings

end.ai-client-py = talkativot

Pl Library for Lablup Backend.Al Service Talkativot: Do-It-Yourself
friend

*4 ¥ @Python *5 ¥3

Type: All » Language: All »

Top languages

@ Python @ HTML
@ TypeScript @ Ju

Most used topics
sorna python
cloud-computing

asyncio
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) cloud.backend.ai

Jobs
[ Statistics
B Billing

@ 0.7.401.20171024.tricera

Jobs

Works

Running

# Job ID Starts

0 APDKQMFNA May 16 11:40:12
(52sec.)

1 APDWKDJNF| May 14 22:23:02

Configuration

]core lZGB 2GB

8core #9GGB  128GB

Jeongkyu Shin ‘

Using Control
121sec.  551MB B X ®un w
330 1362ve B AN ® 1 @

L]
Emm
T




™ cloud.backend.ai . .
Setting Jeongkyu Shin M ¢

Computation

General

Current storage 0 GB
User library and files
Statistics

Settings [EESE
Preserve results in Jobs .

Billing Every results will be recorded

Cost estimation 0.08
Estimated cost by settings above

Machine Learning

Concurrent instances
Size of instance bundle

Memory per instance ° GB

Memory for one instance

0.7.401.20171024.tricera




\‘v
e cloud.backend.ai

Setting Jeongkyushin M
Cost estimation 0.0$
Estimated cost by settings above

Machine Learning

Statistics Concurrent instances
Size of instance bundle

Settings [TESH

Billing . e
Memory per instance GB

Memory for one instance

Cost

Cost limit for a day _?

Maintain workload in selected cost

Automatic cost optimization .
Let Sorna optimize everything

0.7.401.20171024.tricera
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https://www.flickr.com/photos/126829363@N08/20944437966/in/album-721 57657573435230/




Backend.Al it AE2|-2015H @%}

Amazon EC2 .
eeeee olleh LTE - Dlango C- | C
o AmSZONISS AWSGI N |
SPace with Boto N
Postgres on l Circle = Course
Amazon RDS
import numpy as np
a = np.array([W,Z,S])
b= mesin(@) Python 3.4 sorna.protocol
) API Amazon EC2
Elazsﬂwesa 0.90929743  0.14112001] b - — Sl -
ZeroMQ Docker
>
Python 3.4 R, Julia,
e Backbone Amazon EC2 sorna.manager sorna.agent . AR
| / ZeroN@ ) kerne

Docker - Docker
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http://Www.hani.co.kr/arti/isoorts/baduk/734599.htm|
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Building Al Chat bot
using

Python 3
& TensorFlow

g conversation S

Information pathway durin

Jeongkyu Shin pvconN N SN2 s N
Lablup Inc. @WC!’JM u.‘:k‘l KassLab

oI 8 ol
- INE CL Rt

https://www.flickr.com/photos/126829363@N08
/29442206464/in/album-72157671256038363/
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QLEAAZL Bl github M4 FIH: SOSCON 2016
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lablup / backend.ai-manager

<> Code Issues 19 Pull requests 0 Projects 4

refs #8, #19, #28, #29, #31, #32, #33: Rewrite the manager core.

* Now manager + gateway runs on multiple CPU cores with sane
transaction semantics. Thanks to aiotools!

— It no longer depends on Redis as a pub-sub broker nor a database.
A1l communications are done via ZeroMQ with no centralized queue
server.

— Redis is used only for per-keypair rate-limiting.

Now the manager searches available agent to spawn new containers

based on available memory / CPU / GPU capacity units.

No more hard-coded instance types!

The db schema is now prepared for multi-container kernel sessions.

— User-facing APIs now use "session ID" which is directed to the
master container of the given session.

— Each container has unique "kernel ID" and managed individually.

Replace asyncpg + asyncpgsa with aiopg for better SQLAlchemy
supports (especially custom type decorators).

Sorna — Backend. Al EzHE
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C

X
TR Q1A A0 CHS S 2AEfl0|Lf X2

| Iy —

GPU 11245t AH|EE Uz}t

Python 3.6 + aiotools 7|&t

aiodocker Z2HME Q| MAl gjo-libs &4
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C
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v1.0 release!!
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Team communication

Slack = Synology Chat (+Synology CloudStation) = Microsoft Teams (+OneNote+OneDrive)
Issue tracker

GitHub + Microsoft Teams
Autodeploy

Lablup.Al : GitHub + post-commit signal to Azure — Autobuild on Azure webapp
CodeOnWeb: manual via script execution (to keep users safe)

Cl
Travis Cl + Datadog
Error reporting
Sentry + Datadog



0 This organization backend.ai Pull requests Issues Marketplace Explore

Lablup

<+
W lab | up: Make Al Accessible - A start-up to innovate research / education processes.

Seoul, Republic of Korea http://www.lablup.com contact@Ilablup.com

ElRepositories 68 People 8 Teams 4 Projects 1 Settings
Pinned repositories Customize pinned repositories

= backend.ai = backend.ai-client-py = talkativot

Meta-repository for backend.ai Client API Library for Lablup Backend.Al Service Talkativot: Do-It-Yourself backbone for your Al
friend

@®Python *34 ¥5 @®Python %4 ¥1 @®Python *5 ¥3

backend.ai Type: All » Language: All »

16 results for repositories matching backend.ai m Clear filter Top languages

@ Python @ HTML JavaScript
backend.ai @ TypeScript ®C
Meta-repository for backend.ai
python api docker  documentation distributed-computing Most used topics Manage

@®Python *34 ¥5 sLGPL-3.0 Updated 2 days ago sorna python




@ python’

search

» Package Index >~ backend.ai >~ 1.0.2

PACKAGE INDEX

Browse packages

List trove classifiers
RSS (latest 40 updates)
RSS (newest 40 packages)
Terms of Service

PyPI Tutorial

PyPI Security

PyPI Support

PyPI Bug Reports

PyPI Discussion

PyPI Developer Info

ABOUT

NEWS
DOCUMENTATION
DOWNLOAD
COMMUNITY
FOUNDATION

CORE DEVELOPMENT

backend.ai 1.0.2

Login

Downloads | Register

Backend.Al is a streamlined backend service framework hosting LOS—FLO?m
heterogeneous programming languages and popular Al ngwﬁ

. . Login with Google
frameworks. It manages the underlying computing resources for

multi-tenant computation sessions where such sessions are _

spawned and executed instantly on demand. Nothing to report

Lablup Backend.Al Meta-package

All sub-projects are licensed under LGPLv3+.

By installing this meta-package, you get the client with command-line interface by default and optionally
you may add the manager and agent using pip extra tags.

$ pip install backend.ai

(installs the common and client libs which includes CLI)

$ pip install backend.ai[manager]

(installs the common and client libs with the manager/gateway daemon)
$ pip install backend.ai[agent]

(installs the common and client libs with the agent daemon)

Server-side Components
Manager with API Gateway

It routes external API requests from front-end services to individual agents. It also monitors and scales
the cluster of multiple agents (a few tens to hundreds).

L4 Package namespace: ai.backend.gateway and ai.backend.manager
o https://github.com/lablup/backend.ai-manager




A Backend.Al

Search docs

API Overview

Python Client Library

APl and Document Conventions
Authentication

Rate Limiting

JSON Object References

Introduction
Kernel Management
Code Execution (Query Mode)

Code Exectuion and Monitoring
(Streaming Mode)

Code Execution (Batch Mode)

Virtual Folders

Docs » Backend.Al Documentation ) Edit on GitHub

Backend.AlI Documentation
Latest API version: v3.20170615 (beta)

Backend.Al is a hassle-free backend for Al programming and service. It runs
arbitrary user codes safely in resource-constrained environments, using
Docker and our own sandbox wrapper.

Backend.Al supports various programming languages and runtimes, such as
Python 2/3, R, PHP, C/C++, Java, Javascript, Julia, Octave, Haskell, Lua and
Nodels, as well as Al-oriented libraries such as TensorFlow, Keras, Caffe, and
MXNet.

FAQ
vs. Notebooks

Product Role Problem and Solution

Notebook-style

document + code

Apache Zeppelin, Insecure host resource




A Backend.Al

Search docs

API Overview

Python Client Library

API and Document Conventions
2 Authentication
Access Tokens and Secret Key
Common Structure of APl Requests

Common Structure of API
Responses

Signing API Requests

Example Requests and Responses
Rate Limiting

JSON Object References

Introduction

Docs » Authentication ) Edit on GitHub

Authentication

Access Tokens and Secret Key

To make requests to the API server, a client needs to get a pair of an access
token and a secret key as sepcified in /gsg/registration. The server uses access
tokens to identify each client and secret keys to verify integrity of API
requests as well as to authenticate clients.

For security reasons (to avoid exposition of your AP| access key and secret
keys to arbitrary Internet users), we highly recommend to setup a server-
side proxy to our API service if you are building a public-facing front-end
service using Sorna.

For local deployments, you may create a master dummy pair in the
configuration (TODO).

Common Structure of API Requests
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Backend.Al Z2H E XH0§

https://github.com/lablup/backend.ai
Backend.Al 7HH0f| £0o{5t4 & 24 L|CH
A 20| =H 27 @
20174 108 v1.0 E2|=
(ECI0j 2|2 a J|ch2|E) HX] 3o o H3!

o2 2CHM
AHEYH Jls B2
Hybrid cloud % on-premise ¢
QEAEE I H=t
A2 AL M| HS 2{t scale-in protection
cpu/memory/gpu slot 0|7 &20] L}2f cold/hot instance group &Y
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XI22 contact@lablup.com © 2!




